Introduction

I
n many developed healthcare systems, the number of patients seeking healthcare in emergency departments (EDs) has increased in recent decades.
1,2 Many of these patients, however, have complaints that could be treated appropriately and often at lower cost in the ambulatory care (AC) setting. 3, 4 In many countries, an increase in such visits is one factor that has led to overcrowding in EDs. 1 This can affect patient safety and the timeliness of treatment. 1, 4, 5 In statutory health insurance (SHI) systems like that in Germany, where there is no gatekeeping to services provided by secondary care, patients can directly access GPs, specialists and EDs free at the point of use.
2, 6 After-hours services in AC are organized by regional associations of SHI physicians and range from telephone counselling to out-of-hours appointments at specific practices, as well as home visits. The planning, funding and provision of AC and hospital services in Germany are not joined up in any substantial way. This fragmentation has led to a lack of care coordination for patients across these sectors. 7 Consequently, it is predominantly patients who decide, based on their preferences, where they will seek care. 6 Regular appointments in AC may involve waiting times whereas ED visits promise timely and comprehensive diagnostics and treatment. 8 Combined with perceptions of pain and urgency, health anxiety and a lack of information about how the health system works, this may contribute to a preference to attend EDs. 9 A number of studies have attempted to systemize the classification of potentially avoidable ED visits. 10, 11 One branch of literature focuses on the prospective assessment, in EDs, of patient symptoms by medical staff or patients themselves. 12, 13 Another branch systemizes the classification of avoidable ED visits retrospectively based on diagnoses. 14, 15 For example, Billings et al. developed a profiling algorithm to analyze patient visits to EDs. 14 The algorithm classifies ED use into four categories: non-emergent, emergent and primary care preventable, emergent and primary care treatable and emergent and not preventable. The algorithm was used predominantly in the US context and has not been updated since 2000.
Another related branch of literature draws on the concept of ACsensitive conditions and analyses hospitalizations that are potentially avoidable by effective treatment of acute conditions or management of chronic conditions in the AC sector. [16] [17] [18] [19] The concept provides an instrument to investigate access to AC services, as well as their quality and effectiveness using potentially avoidable hospitalizations as an outcome measure. 16 For the purposes of the present study, ACsensitive hospitalizations and AC-sensitive conditions in EDs share the same conceptual approach to explore the potential implications of a lack of access to or limited use of AC. It should be noted that, AC-sensitive conditions in ED focus narrowly on potentially avoidable ED cases as an outcome measure. It is well understood that both hospitalizations for AC-sensitive conditions and ED cases cannot always be prevented through AC. 17 Exogenous factors such as socioeconomics, patient preference and compliance confound the relationship between AC and hospitalizations. 18, 19 Focusing on ED cases amenable to AC the present study had the following three aims:
(1) Based on group consensus methods, our first aim was to develop an instrument to systemize the identification of ED cases amenable to treatment with AC. These cases include patients treated on the same day in hospital EDs but exclude emergency admissions. Additionally, we identified potential reasons why patients seek EDs rather than AC. (2) The second aim was to describe characteristics of patients visiting EDs with AC-sensitive conditions based on German data from 2015. (3) The third aim was to investigate the relationship between patient characteristics, AC settings, and the rate of ACsensitive ED cases using linear spatial models at the level of German districts.
Methods
We conducted a Delphi survey among 30 German physicians to pursue the first aim of our study. The Delphi technique is an iterative multistage process designed to transform opinion into group consensus. 20 The panellists worked in hospitals or AC and were selected based on medical disciplines and locations.
Three physicians not on the Delphi panel piloted the questionnaires before the survey to ensure that these were consistent and easy understandable. In the first round, we introduced the panellists to the concept of AC-sensitive conditions and presented them with a list of conditions consisting of most frequent ICD-10 diagnoses in EDs and after-hours services in Germany. Using an anonymous, interactive online survey, we asked the panellists to classify each condition as being (a) treatable with AC, (b) treatable with afterhours services or (c) treatable only in EDs. We invited panellists to suggest additional conditions. In cases where more than 70% of the panellists agreed that a condition was (a), we added this condition to a semi-final list. 21 After all panellists had finished the first round, they received an email detailing their results and how these compared with those of the group.
In the second round, we presented the panellists with diagnoses that had not reached at least 70% agreement in the first round. We asked them to classify these diagnoses once more and allowed them to alter their previous decisions. For the remaining questions, we aggregated relevant ICD codes into disease groups based on their ICD chapters. Because AC-sensitive conditions cannot always be prevented/treated with AC, 17 we asked panellists to estimate the percentage of ED cases in each group that they felt, based on their experience, were preventable with AC treatment. We also asked the panellists to choose among the following seven reasons why patients in each group might seek ED services rather than AC: need for diagnostics, patient comorbidities, patients' preference to seek EDs rather than AC, AC physician referrals, patients' perception of an emergency, a lack of regular physicians in patients' proximity or of patient information about remits of actors in healthcare. We had compiled these reasons based on literature reviews [8] [9] [10] and interviews. Panellists were able to add additional reasons. We set a threshold of at least 65% agreement for an AC-sensitive condition to be added to our final list. 22 Based on 2015 claims data provided by the Federal Association of SHI Physicians and to address the second aim of our study, we calculated descriptive statistics for 10-year patient age groups who had used EDs for AC-sensitive conditions. ED cases were identified based on billing data, specifically claims from section 1.2 of the billing catalogue made by hospitals. These data include information on SHI patients in Germany except for residents of the states of Bremen, Hesse and Rhineland-Palatinate due to the presence of special remuneration agreements with direct billing arrangements (so-called Selektivverträge). The full AC-sensitive condition list was split into general medical diagnoses and injuries to address differences in how these conditions are treated.
For the regression analyses and to pursue the third aim of our study, cases at the level of German districts (338) were standardized directly by age and sex and reported as rates per 1000 inhabitants. Rates for the full list of AC-sensitive conditions and for the subsets of general medicine and injuries served as dependent variables. Based on a literature search and the Uscher-Pines conceptual model, 10 we hypothesized that morbidity, patients' previous healthcare experience, socioeconomics, culture and costs of seeking healthcare services would impact on ED use.
We calculated a patient-specific Charlson comorbidity index based on ICD-10 codes for any AC visit before an AC-sensitive ED case to control for morbidity. 23 Furthermore, we calculated the average number of AC cases before an AC-sensitive ED case as a proxy for previous healthcare experience and knowledge about healthcare alternatives. We computed the percentage of non-German citizens to account for differences in knowledge about healthcare provision and cultural differences.
As voter turnout can indicate social capital and might demonstrate attitudes towards public services, [24] [25] [26] we incorporated voter turnout statistics from federal elections in our analysis. Voter turnout has been shown to be positively associated with healthcare seeking behaviour such as attendance at screenings and we therefore hypothesized a negative association with ED use. 24, 26 We included district-level average household income to control for differences in ED services use related to socioeconomics.
Previous studies have reported differences in ED use being related to patient income 10, 27 and variations in patients' perceptions of the urgency and availability of physicians being related to socioeconomics. 28 The average driving minutes to the next hospital per district were included to represent the cost of seeking an ED. Additionally, we calculated physician density as the number of AC physicians per 100 000 inhabitants. This can be seen as a proxy for the availability of practices and for waiting times for an appointment in AC. The findings of previous studies suggest that convenience factors such 
The average age of the panellists was 51 years (ranging from 31 to 66). About one third of the panellists were qualified in emergency medicine. preference to seek EDs rather than regular ambulatory care, referral: referrals of AC physicians, perception: patients' perception of an emergency, scarcity: a lack of regular physicians in patients' proximity, information: lack of patient information about the remit of different actors in the health sector. as travel, timing and location play a major role in the utilization of EDs. 10 Finally, we included a dummy variable for the German states in order to control for different after-hours policies and payment schemes in AC.
Data on AC-sensitive ED cases, AC cases and diagnoses were provided by the Federal Association of SHI Physicians. Districtlevel data on household income (2014), voter turnout (2014), the proportion of non-German citizens (2014), physician density (2014) and travel time to hospitals (2015) were calculated using data from the Federal Office for Building and Regional Planning (BBR).
We assessed the association between personal characteristics and characteristics of AC and ED rates using linear regression models. First, linear regression models via OLS were estimated and tested for spatial dependence in the residuals using Moran's I statistic. We assumed spatial autocorrelation resulting from unobserved spatial factors or spatial error correlation. Examples of such spatial factors are unobserved regional clusters of morbidity or unobserved cultural differences among regions in the use of EDs. By means of a Lagrange multiplier test, we tested for unobserved spatial influence on the rate of AC-sensitive ED cases (spatial error model).
We defined the weight matrix as a contiguity matrix indicating connections between districts, and we operationalized connections between districts by defining a distance in driving minutes of fewer than 75 min. Driving minutes were provided by the BBR.
We fitted spatial error models using maximum likelihood estimation techniques. The software package STATA 13 was used to run analyses.
Results
The pilot study confirmed the feasibility of the questionnaire. In the first Delphi round, 152 ICD-10 codes were evaluated by the panellists (see table 1 ). They proposed an additional 82 codes to be included in the list. In the second round, 135 conditions were identified at an agreement level of 65% or higher as being ACsensitive. These were aggregated to the 31 disease groups shown in table 2. Answers on whether conditions were treatable with afterhours services varied considerable across disease groups, with lower rates assessed by hospital than by AC physicians. Acute nasopharyngitis, for instance, was assessed by 100% of the panellists as treatable with AC. In contrast, 42% assessed the disease as being treatable through after-hours services (55% ambulatory, 31% hospital representatives). The average level of preventability was 70%.
The panellists most often chose patients' perception of an emergency as cause of using ED services, followed by patient preference to visit EDs (table 2). Physicians felt that the availability of physicians facilitated ED visits particularly for diseases of the skin and psychological disorders.
In 2015, there were $4.4 million cases in which patients presented at German EDs with an AC-sensitive condition. This amounted to 49% of all emergency cases in the study region. The coding of ED diagnoses in Germany does not specify primary or secondary diagnosis. Because we counted cases when one of the relevant diagnoses was coded, our findings may overestimate the number of cases. Table 3 shows the gender-and age-specific distribution of AC-sensitive ED cases, morbidity and the mean number of prior AC cases per AC-sensitive ED case. For both genders, we found the highest rates of AC-sensitive ED cases in the first years of life and decreasing rates up to, but not including, the age group of 70 and above.
The positive and significant Moran's I in models using the full AC-sensitive condition list, the general medicine only list and the injuries only list indicates a positive correlation between rates of ACsensitive ED cases in neighbouring districts. The hypothesis that unobserved spatial variables influence these rates could not be rejected by the Lagrange Multiplier test in all models. Table 4 summarizes the results of the OLS and the spatial error models. Test statistics suggest, however, that there is no significant difference in explanatory power between the OLS and SEM models. The following interpretations refer to these results. We found that characteristics of AC significantly interfered in all models with the rates of AC-sensitive ED cases in any given district: Physician density and mean number of prior AC cases were negatively associated with these rates. The results suggest that an additional physician per 100 000 inhabitants is associated with a decrease of four AC-sensitive ED cases per 1000 inhabitants.
Patient-related factors were also associated with AC-sensitive ED cases: the control variable for patient morbidity was significantly positively associated with these rates in all models. Consistent with the literature, household income was negatively associated with ED cases 27, 29 but not significantly. Voter turnout was negatively associated with these rates. In districts with high voter turnout we observe fewer AC-sensitive cases.
The percentage of non-German citizens was positively associated with the rate of AC-sensitive ED cases when considering either the full or general medicine diagnosis list. For the subset of injuries, however, the coefficient was negative and not significant.
Discussion
Following a mixed methods approach, this paper contributes to the literature on the classification and analysis of potentially avoidable visits to EDs. Using a Delphi process with a panel of 30 physicians, we provide the first list of AC-sensitive conditions common in EDs in Germany. The list can be used to compute the rate of AC-sensitive ED visits among regions in Germany, and potentially in other countries, in order to monitor use of EDs and access to AC. One important strength of the compiled list is that it can be computed using data collected routinely. Results are therefore easy to compile, comparable among regions and hospitals and not biased by selfreported urgency. Using a structured, consensus-based process that drew upon the expert opinion of a panel of physicians, we account in our list for the fact that not all of these conditions are fully preventable through AC treatment. Incorporating this fact, our results compare well with national and international studies which estimate that between 20 and 43% of such cases are treatable by AC. 30, 31 Our study provides evidence that continuity of care in AC and ease of access to AC providers may predict whether patients may seek care in EDs even if they could receive appropriate treatment in AC. In our sample, patients were significantly less likely to seek care in EDs if they belonged to an age groups with a higher average number of AC cases per year. Up to age of 70, the older our patients were, the less likely they were to seek care in EDs if they had an AC-sensitive condition. In the literature, there is evidence that patients in continuous care are less likely to visit EDs in general. Assuming that a higher average number of AC cases per year is a proxy for continuous care, this may be one explanation for our findings. 4, 32, 33 Our results indicate that strengthening continuity of care and improving access to AC can help to reduce emergency cases.
We found that a higher proportion of non-German residents in a district was associated with a higher rate of AC-sensitive ED cases, especially for general conditions. While this might be due to culturally different patterns in health services use, other explanations include a potential lack of familiarity with the health system 34 and language barriers. We also found that the proportion of AC-sensitive cases treated in EDs was significantly higher in areas with low voter turnout. If we interpret voter turnout as a proxy for social participation and capital, this finding might underscore the idea that better patient information and healthcare navigation could lead to more appropriate care provision. Indeed, in our Delphi survey, physicians selected 'patient preference' and 'patient perception' as the prime explanations for why patients seek ED rather than AC.
This study has a number of important limitations. First, our Delphi approach did not provide an exhaustive list of AC-sensitive conditions. Rather, it is based on the consensus of 30 physicians and should be seen as a preliminary tool to classify ED visits in future research a more systematic way. Second, the credibility of any consensus method depends in large part on the composition of the participating panel. 35 We attempted to generate a valid indicator by involving a diverse panel of physicians comprised of equal numbers from the AC and hospital settings (table 1), as well as from a broad range of medical disciplines and regions across Germany. The results must nevertheless be regarded as influenced by the physicians' personal experience and medical knowledge. Third, the concept of AC-sensitive conditions focuses on the retrospective analysis of ED visits. It does not allow, however, for any general assumptions to be made on the treatment and diagnostics received by individual patients. Fourth, our data did not allow to control for the day of the week on which ED visits took place or for the triage-rating of patients in ED. Our analyses included only patients with SHI in Germany. ED cases of certain hospitals in North Rhine-Westphalia are not included in the dataset. 36 Lastly, because we used aggregated data in our regression analyses, our findings are potentially subject to ecological fallacy.
37 Relationships found at a regional level do not necessarily reflect those at an individual level. Future research using individual data, and/or smaller geographic units, as well as on the transferability of our results to different healthcare settings, would be desirable.
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